® 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



® 



(») Publication number: 
EUROPEAN PATENT APPLICATION 



0 424 556 A1 



@ Application number: 89119719.6 
@ Date of filing: 24.10.89 



(£) Int. CI.5: C08L 77/06, //(C08L77/06, 
77:06,C08K7:14) 



@ Date of publication of application: 




Applicant: MITSUBISHI GAS CHEMICAL 




02.05.91 Bulletin 91/18 




COMPANY, INC. 








5-2, Marunouchi 2-chome Chiyoda-Ku 




@ Designated Contracting States: 




Tokyo, lOO(JP) 




DE FR GB IT 










Inventor: Nomura, Isao 








1001-9, Nakahara Shimojuku 








Hiratsuka-shi Kanagawa-ken(JP) 








Inventor: Yamamiya, Kazuo 








7-6, Shimomachiya 3-chome 








Chigasaki-shi Kanagawa-ken(JP) 






© 


Representative: Kraus, Walter, Dr. et al 








Patentanwalte Kraus, Weisert & Partner 








Thonnas-Wimmer-Ring 15 








W-80OO Miinchen 22(DE) 





@ Molding polyamide resin composition. 



@ A molding polyamide resin composition comprising 

(A) 50 to 99 parts by weight of a polyamide resin derived from xylyienediamine as a main diamine 
component and an alpha.omega-straight chain aliphatic dicarboxylic acid as a main dicarboxylic acid 
component, • • — _ 

(B) 1 to 50 parts by weight of poJ\4=te??amethvleneadipamide resin. _^ 

(C) 5 to 85 parts by weigtrtr^r 100 parts by weight of components (A) and (B) combined, of a thermosetting 
resin powder having an average particle diameter of 1 to 800 micrometers, and 

(D) 5 to 200 parts by weight, per 100 parts by weight of components (A) and (B) combined, of glass fibers, 
the total amount of the polyamide resin components (A) and (B) being 100 parts by weight. 



CO 

in 

CM 



a. 

UJ 



Xerox Copy Centre 



)0 



EP 0 424 556 A1 

This invention reiats to a molding polyamide resin composition. IVlore specifically, it relates to a molding 
polyamide resin composition which has excellent strength at high temperatures, heat aging resistance 
mechanical properties, electrical properties and dimensional stability and low water absorption. 

A polyamide resin obtained from xylylenediamine and an alpha.omega-straight chain aliphatic dicarbox- 
yiic acid (to be abbreviated as "MX nylon") is used as a molding material for various articles because of its 
excellent mechanical properties, electrical properties, dimensional stability and chemical resistance and low 
water imbibition. These properties of MX nylon, however, are not sufficient and are unsuitable for practical 
purposes where it is used as a structural material requiring strength at high temperatures and heat aging 
resistance in automobile engine covers, silencers, connectors, etc. 

Generally, the heating aging resistance of polyamide resins can be enhanced by. for example, adding 
an antioxidant of the phenol or phosphite type, and the strength at high temperatures of the polaymide 
resins can be increased by incorporating glass fibers or other inorganic fillers. The additives, however 
cannot improve these properties of the MX nylon. 

Japanese Laid-Opsn Patent Publications Nos. 141234/1983 and 152046/1983 disclose resin composi- 
tions comprising thermoplastic resins such as polyolefin resins, polystyrene resins, acrylic resins and 
polyamide resins and granular or powdery phenol-formaldehyde resins. These patent documents cite 
ordinary nylon 6 and nylon 66 as the polyamide resins, and disclose that by incoprorating granular or 
powdery phenol-formaldedhyde resins in these polyamide resins, their heat distortion temperature, volume 
inherent resistivity upon boiling and compression strength can be improved. A composition comprising an 
20 ordinary polyamide resin such as nylon 6 and nylon 66 and a powdery thermosetting resin lacks rigidity 
when used as a metal substitute, and the improvement of its rigidity is desired. 

Heretofore, no practical method of improving the heat aging resistance and strength at high tempera- 
tures of a resin composition comprising MX nylon has been known. 

It is an object of this invention to provide a novel molding polyamide resin composition. 
25 Another object of this invention is to provide a molding polyamide resin composition having excellent 
strength at high temperatures, heat aging resistance and thermal resistance. 

Other objects of this invention along with its advantages will become apparent from the followinq 
description. 

In accordance with this invention, these objects and advantages of the invention are achieved by a 
30 molding polyamide resin composition comprising 

(A) 50 to 99 parts by weight of a polyamide resin derived from xylylenediamine as a main diamine 
component and an alpha.omega-straight chain aliphatic dicarboxylic acid as a main dicarboxylic acid 
component, 

(B) 1 to 50 parts by weight of polyhexamethylene-adipamide resin. 

35 (C) 5 to 85 parts by weight, per 100 parts by weight of components (A) and (B) combined, of a 
tnermosettmg resin powder having an average particle diameter of 1 to 800 micrometers, and 
(D) 5 to 200 parts by weight, per 100 parts by weight of components (A) and (B) combined, of glass 
fibers, the total amount of components (A) and (B) being 100 parts by weight. 

The polyamide resins used in this invention are the polyamide resin (A) derived from a xylylenediamine 
40 as a mam diamine component and an alpha,omega-straight chain aliphatic dicarboxylic acid as a main 
dicarboxylic acid component and the poly(hexamethylene adipamide) resin (B). 

The polyamide resin (A) contains xylylenediarnina.a s_a main di amine component. The xylylenediamine 
"^^y be m-xylylene diamine, p-xylylenediamine. oifa mixturT^Tb^ Preferred as the xvlvleneaimine are m - 
xylylenediamine and a ^xture ot p- and m-xy1ylenediamines containing not more than 40 % of p^S 
xylylenediamine . Preferably, the xylylenediamine accounts for at least 85 mole %. especially at least 96 
moie %, above all at least 95 mole %. of the entire diamine components. 

Other diamines that can be used include, for example, tetramethylenediamine. octamethylenediamine 
p-phenylenediamine, 1.3-bisaminomethylcyclohexane and isophoronediamine. 

The dicarboxylic acid component_of the polyamide resin (A) is composed mainly of the alpha o-ega- 
straight chain ali£haticdi carboxylic^d3-fy eferably. the alpha.omega-straight chain aliphatic dicarboxylic 
acid has 6 to 18 carbon atoms, examples include adipic acid, sebacic acid, suberic acid, undecanoic acid 
dodecanedioic acid and eicosanedioic acid. Of these, adipic acid and sebacic acid are particularly 
preferred. ' 

The amount of the alpha.omega-straight chain aliphatic dicarboxylic acid is preferably at least 85 mole 
55 %, more preferably at least 90 mole %. and especially preferably at least 95 mole %, of the entire 
dicarboxylic acid components. 

The other polyamide resin (B) is poly (hexam ethylene adipamide) resin (to be sometimes referred to as 
nylon 66). The nylon 66 can drastically shorten the molding cycle time of the MX nylon. 
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amount of 1 to 50 parts by weight, pro.d ^^^.^^^ 

parts by weight. 1 part by weight f J ,f „y,on 66 is added in an 

•;. Examples of the res, J' ^^^^a res.ns. ^poxy 

' -nred^r:::x^^ ;rrr;;:i.c .sins p.f.ab.y 

Vesins. T.e pheno.ic -t^.^^liTs toT^ by weight of methyM ,3 , ,0 800 

contain methyiol g-ups, parUc^^Hy 0. ^^^^^^^^^^^^ ,,3. POW^f J^;;^3te,3. 

The xylene resin may be producea ^^^^^^ Mitsubishi ^^^^"V ^ ^ ^.^er separable 

.Vlene resin powder (^-^l^;^:ZT^^^^^ °^ '^^^'^"^l%:le Jur^^^^^^ *° 

25 . Of p-toluene sulfonic acd d>ssoived m ^^d a stirrer. The temperatu . ^_ 

„as. equipped with a re ux den-^^^^^,^^ 3, ,i,,tes. -0.0^^^^^^^^ g of 10 % 

.and the reaction is cameo oui " ^ ^g^,, 4 g of 28 M • ^ 40 minutes, and 

-190 g of formalin (37% aqueous solu-on). J 9 ^^^perature is elevated to 87 C ove . ^ ^^^^^ 

* Shed and dded, and as p„,d.r (C) « *"','Z°r,e^m A) «nd (B) C^T-bWd. 

per too parts by J^^^g^, on the above basis, the ^^^^^^ ,^Z^Jc^e^^' ' '""''f 

50 300 partsby weight, the moldabiUty.wap yn ^ oellets by melt-kneading 

are undesirably degraded. ^.,3 invention may be Prepared -s P , ^^,^j„g 

The polyamide resm compos^on of h ^ ^^^^p^.ature higher by 5 to 
components (A). (B). (C) and (D) m an ext ^^^^^^^ 

talc and wollastonite, whiskers oi y 
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Tensile strength: ASTM D638 
Tensile elongation: ASTM D638 
Tensile modulus: ASTM D638 
Flexural strength: ASTM D790 

Flexural modulus: ASTM D790 
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MXD6 hereinafter, produced by 

MiBubisW G.= ».m.oal J"' ~ .f"e„^, 2.101. 10 p.rts W <" 1^'"' .™„|»ea trademark for 

p„„„,er i„ ™ " tv". oran-lar ph.no.ic r.sin (Be,^;a^^M« .^r^«^__ ^^^^ ^ 

V scosiy of 2-25. dKi pari:, y ^ nartide d ameter 1 to 20 microni^^i mixture was melt- 

a product of Kanebo ^o-- "d. Pn^^V ^ ,,,3 ,i,ed in a t^-^f ^' ^^"^.^^ ^^feooled over a 

,s slengrat high temperatures are shown -n Table 2. 
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in ExamDle 1 except that 26 parts by 
weigh, of n, lon MXD6. 1 0 Par» " „" startno ">='*='=^ anina resistance 

-rrSr.orr-=r^^^ 

test of the molded product are shown m Table 1, 
Table 2. 

COMPARATIVE EXAMPLE 1 
product are shown in Tables 1 and 2. 

COMPARATIVE EXAMPLE 2 
indicated in Table 1 . Example l to obtain a molded product. 

:,:rorrror tsj: ^s.^, a,e « T,»e, , a„. 
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COMPARATIVE EXAMPLE 3 



Forty parts by weight of pellets of nylon 6 (relaive viscosity 2.30), 20 parts by weight of the same 
5 granuir phenolic resin as used in Example 1, 30 parts by weight of glass fiber chopped strands having a 
length of 3 mm were mixed in a tumbler. The mixture was melt-kneaded in a vent-type extruder at 260 " C, 
and extruded in string form. The extrudate was cooled over a water bath, cut and dried to produce a 
molding material as pellets. 

The molding material was then injection-molded at a mold temperature of 80 ° C to obtain a molded 
10 product. 

The results of evaluation of the molded product are shown in Tables 1 and 2. 
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JO 



75 



20 



25 



30 



35 



40 



45 




(*) The percent retention after aging at 180 Cj^F^^f^ 
^ * SL?indicated based on the results obtained by the 
test at 23 '^C. 
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Table 2 
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1 A molding poiyamide resin composition comprising ^yiyienediamine as a main diamine 
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nts (A) and (B) combined, o1 glass fibers. 

5 The composition of cla.m l m which ^^^^ ^^.g^t 

ni 1 to 100 micrometers. ^ . polyamide resm io to 50 parts 

by weight per 100 parts by we.ght ot the poly ^^^^ ^^.^^^ 
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